Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis, responsible for killing millions of people throughout the world. This study was designed to evaluate the prevalence and antimicrobial susceptibility of pulmonary TB infections among the outdoor patients in Tertiary Care Hospitals of Quetta city. A total of 250 TB suspects were examined through Ziehl-Neelsen staining and culturing on Lowenstein-Jenson and modified Ogawa medium. Sociodemographical data of the patients were collected using prestructured questionnaire. Most of the suspects in this study were females (64%) with clinical signs and symptoms of TB. Furthermore, 35-50-year age group was most affected, with percentage prevalence of 51%, as compared with 15-35year age group. Most patients were uneducated (78.4%) and with poor socioeconomic status (74.4%). Ten sputum smear samples were acid fast bacilli (AFB) positive 10/250 (4%) on Ziehl-Neelsen staining. All the sputum samples were inoculated (direct method) on solid Lowenstein-Jenson and modified Ogawa medium, and 9.2% and 8% of the samples, respectively, were positive. However, on drug susceptibility testing, no mycobacterium tuberculosis (MTB)-resistant strains were detected.
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Introduction
Tuberculosis (TB) is a chronic and contagious disease caused by Mycobacterium tuberculosis [1] . It is recognized globally as a major cause of morbidity as well as mortality among the infectious diseases. M. tuberculosis is an aerobic, nonmotile, acid-fast, nonspore producing bacterium [2] . It grows in colonies as rough, buff, raised, and white to yellow in color on solid media [3] . It is a slow-growing microorganism, and its production time is 15-20 h; thus, growth of mycobacterium tuberculosis (MTB) occurs in the form of specific colonies, which take 3-6 weeks on solidified egg-based medium [4] .
Cell wall structure of this bacterium is unique and plays a major role in virulence of the MTB [5] . It is made of superficial lipids such as mycolic acids, peptidoglycan, and cord factor correspondingly. This gives specific shape (acid fast) and size to tubercle bacilli. Moreover, it protects the plasma membrane from deleterious molecules and cellular osmotic pressure [6] . This also gives ability to the bacterium to live in macrophages and set it resistant to many antibiotics, making treatment difficult [7, 8] .
Human is the main reservoir of TB. It is frequently transmitted via the infectious aerosols (∼10 bacilli) [9] from the lungs of infected person while coughing, speaking, and sneezing, and it also spreads to another individual when they are in close contact [10] . Nevertheless, transmission of this infectious disease generally occurs only when someone is in considerable contact with active TB [8, 11] .
Spread of the initial bacterial infection occurs in a year and results in primary disease. However, it can also stay dormant but remain viable for years. If the immune system of TB-infected human is weak or compromised, bacteria may be re-activated and cause active TB. At this stage, if the TB-infected person is left untreated, then TB-infected person will infect ∼10-15 new individual throughout the year and so on [8, 11] . The most common clinical signs and symptoms of this disease may consist of lowgrade fever, chest pain, continuous cough, loss of appetite, weakness, night sweat, and weight loss [8, 12] .
It is the disease of low-income countries such as Pakistan [13] . Approximately 9.6 million individuals are assessed to have fallen sick with TB and 1.5 million died of it [14] . At present, 22 high TB burden nations accounts for more than 80% of world's TB cases and Pakistan is on the fifth position among high TB burden countries [15] . It is one of the second main causes of death throughout the world, killing millions of individuals [14] .
Pakistan is TB endemic country, which accounts for 43% burden in Eastern Mediterranean region. It occurs in all ages but mostly in the individuals of age 15-59 years [2] . This disease affects all organs of the body, but lungs [pulmonary tuberculosis (PTB)] are mostly affected [16] .
Drug resistance against TB represents severe threat to efficiency of TB control program. The most efficient policy to preventive further spread of resistance to TB is swift detection of drug conflict followed by quick and successful treatment. For this purpose, direct and indirect drug susceptibility testing (DST) methods are applied [17, 18] .
In Baluchistan (largest province of Pakistan by area), very limited data are available regarding the incidence and prevalence of TB. Therefore, this study was conducted to determine the latest prevalence and antimicrobial susceptibility of pulmonary M. tuberculosis infections among outdoor patients in the Tertiary Care Hospitals of Quetta city.
Materials and methods

Ethical considerations
To conduct this study, permission was obtained from the ethical review committee of MS and Pathology Department, Fatima Jinnah General and Chest Hospital Quetta and Provincial Reference Laboratory, Quetta Baluchistan.
Study population
A total of 250 suspected patients were included in this study. A random sampling technique was used for all TB suspects aged between 15 and 65 years. Sputum samples were collected to investigate TB bacilli using Ziehl-Neelsen (ZN) smear microscopy, and all samples were inoculated on modified Ogawa (MO) and Lowenstein-Jenson (LJ) medium to confirm TB bacilli in the individual's sputum samples. However, indirect DST method (proportion method) was used in this study.
Selection of tuberculosis suspects and inclusion criteria
The complete study was carried out in the Provincial Reference Laboratory for Tuberculosis, Fatima Jinnah General and Chest Hospital, Quetta, and National Reference Laboratory for Tuberculosis, Islamabad. The collected data were carefully analyzed using SPSS (version 16, Chicago Inc., IL, USA) to determine the prevalence of most essential variables like age, sex, clinical signs and symptoms, and socioeconomical parameters of PTB in the outdoor patients.
Sputum collection and Ziehl-Neelsen smear preparation
Sputum samples were collected from all suspected patients in sterile container, and slides were prepared as proposed by Shafee et al. [19] .
Following two media were prepared for the growth analysis of Mycobacterium tuberculosis.
Kudoh method (modified Ogawa medium)
MO medium is an egg-based medium and is specific for growth of M. tuberculosis. The required chemical reagents and solutions were prepared following the standard Kudoh and Kudoh method [20] .
Inoculation of specimen on modified Ogawa media
Subsequent to decontamination of specimen, 5-6 drops of digested sample were taken with sterilized pasture pipette and inoculated in each MO media bottle (two MO universal bottles for one specimen). Each inoculated bottle was placed in a slanted position to spread the inoculum over the slant and incubated at 37°C.
Petroff method (Lowenstein-Jenson media)
LJ medium is another egg-based medium and is more specific for growth of M. tuberculosis. It can be used for drug susceptibility testing and was used in our study. Petroff method was performed as used by Kent and Kubica [21] . Sputum specimens were decontaminated using NALC-NaOH procedure [22] . In brief, a fresh Malachite green solution (2%) and whole egg homogenate was prepared. Subsequent to decontamination of specimen (NALC-NaOH procedure), inoculation of the specimen was done in LJ slants, and incubated at 37°C up to 8 weeks. After 48 h of incubation, the growth was confirmed by the morphology of colonies, that is, rough, buff and tough MTB colonies, no pigment production in inoculated media bottles, slow growth rate of colonies incubated at 37°C, and slightly straight or cured, red colored acid fast bacilli (AFB) smear as observed through ZN staining and biochemical tests (Niacin production and nitrate reductase activity) as performed by Kent and Kubica [21] .
Results
A total of 250 suspects of PTB were included in this study. Among them, 160 (64%) were female and 90 (36%) were male. At the time of sputum sample collection, all the suspects of PTB were given a well-designed proforma to fill in the detailed characteristics like history of fever, malaise, cough, loss of hunger, literacy rate, health status, weight loss, and economic status of the suspects.
Most suspects were female (160/250; 64%). One hundred and twenty-eight (51.2%) suspects were between 35 and 50 years, 75 (30%) suspects were between 15 and 35 years, 35 (14%) were of 50 and 60 years, and 12 (4.8%) suspects were above 60 years of age. Age-wise and sex-wise distribution of all the suspects is given in (Table 1) .
Fever was the most common clinical sign, followed by cough, malaise, chest pain, and weight loss among the suspected patients. Night sweat was also noted in most of the patients (Figure 1 ).
Of 250 suspects, 192 (76.8%) were married and 58 (23.2%) were single ( Figure 2 ).
It was also observed that majority [middle school: 54 (21.6%) and illiterate: 196 (78.4%)] of the suspects were illiterate. In all suspects, 186 (74.4%) were economically poor. Overcrowded environment was observed in 150 (60%) of the suspects, poor health was noted in 170 (68%) of the suspects, migration rate was found in 138 (55.2%) suspects, and smoking was observed in 174 (69.6%) suspects. Approximately 100 (40%) of the suspects have problem of comorbid conditions like asthma (Table 2) .
For diagnosis, two sputum samples were collected from each suspect. Sputum samples of all suspects were diagnosed using ZN smear microscopy. Ten (4%) sputum samples were AFB positive and 240 (96%) samples were AFB negative on ZN staining. Thus, the prevalence of PTB in suspects using direct AFB smear microscopy was 4% ( Table 3 ).
All the negative and positive sputum samples were confirmed by their inoculation (direct method) on solid medium (MO medium). The second sputum sample of the same TB suspect was inoculated on concentrated solid medium (LJ medium). Identification of the TB culture growth was conformed from the colony morphology, growth rate, and acid-fast staining for presence of TB bacilli [21] .
Twenty sputum samples out of 250 samples on solid media (MO) gave growth in the form of specific MTB colonies, and positive growth rate was 8%. Therefore, Figure 1 Pie chart showing the prevalence of complaints in pulmonary tuberculosis suspects. prevalence of PTB in suspects using MO medium was 8%, whereas on LJ medium, 23 sputum samples showed growth colonies of MTB, and positive growth rate was 9.2%. Thus, the prevalence of PTB in suspects using LJ medium was 9.2%. An important part of the study was the comparison of Mycobacterium growth on the two solid media, MO and LJ. Growth rate of Mycobacterium on LJ medium was more than that on MO medium, that is, 8% and 9.2%, respectively (Table 4 ).
It was also noted that contamination rate on LJ medium was higher (5.8%) than on MO medium (3.4%).
Growth of MTB on DST medium was checked on weekly basis. At the end of fourth week, final interruption was made, and no resistance was noted against the four drugs (first line) used in the LJ medium. It was concluded that Mycobacterium growth was sensitive to DST drugs ( Table 5 ).
Discussion
TB is a contagious, chronic disease, and it is recognized as an important agent causing PTB in human. It is the leading cause of death worldwide [1]. Human being is considered as important source of PTB, and it mostly spreads through communicable aerosols (∼10 bacilli) [9] . The present study was conducted in four different hospitals of Quetta to find out the incidence of PTB. We tried to detect TB cases, which are terrifying signs for human health as well as to TB control institutes.
Previous studies showed that irregular also inadequate treatment of TB leads to increase in the rate of TB trouble in society [23] . Currently in the Baluchistan, inadequate figures exist regarding the prevalence of TB infection. A large part of its population has always had a migratory lifestyle, with consequences on occurrence and recurrence of contagious disease like TB [23, 24] . Outcomes of this study were higher as discussed in the aforementioned study. These outcomes suggest that rate of TB might be high, as maximum number of individuals living in Balochistan are migrants, which strengthens the higher risks of spread of this disease. This also proposes that refugees in society take a key role in spread of communicable diseases. Developing nations like Pakistan, especially Balochistan, have limited resources and lack of diagnostic facilities to control such infectious diseases. To decrease the rate of TB, a regular narrow-spectrum treatment must be carried out in such populations, and also consistent free investigative services can increase the results of the treatment.
Earlier studies revealed that various hazard features like overpopulation, inter-continental travel, lack of knowledge as well as decline in public health services like infantile immunization etc. have increased the extent of TB prevalence in emerging as well in advanced nations. In this study, an organized questionnaire sheet was planned to accumulate the demographic cross-sectional and associated clinical data from entirely TB respondents. These remain analogous to earlier studies [25] , and outcome of this study revealed that TB respondents in study had common risk features of this disease.
The extent of TB was high among the poor, displace, illiterate, and lowered socioeconomical status people of the study (Table 2) . These variables were also reported in previously studies [26, 27] .
Cough, fever, and other TB-related clinical sign and symptoms are consider to be significant risk factor of TB, and most of these clinical signs and symptoms were found to be common among the suspects of this study (Figure 1 ). Previous studies have noted the same results, such as from the Pakistan, Bangladesh, and India [28] [29] [30] [31] [32] .
In this study, the maximum numbers of suspects of PTB were between 35 and 50 years (51.2%) old. Females were maximum 160/250 (64%) followed by males 90/250 (36%). However, the lowest TB infection rate in suspects was found in the age of above 60 years (12 patients), comprising 8/12 (3%) females and 4/12 (2%) males (Table 1) . This result was similar to some earlier studies [19, 33, 34] .
In this study, females were found to be more affected by TB than males (Table 2) . Similar results were reported by other studies [35] [36] [37] [38] . A previous study conducted by Shafee et al. [19] and Dogar et al. [39] in Balochistan also shows the increased rate of TB in female than male, which might be owing to several reasons, for example, sex concerns, poverty, pregnancy, and negligence [40] , and also complications unusual to females.
In this study, we use ZN staining technique and culturing techniques (MO and LJ media), which are the gold standard procedures for identification of TB. ZN staining method is a chief, quick method used worldwide and is routinely used in the developing countries, whereas culture method is high sensitive and specific for the growth of M. tuberculosis. To evade the false consequences of sputum AFB smear microscopy, MO and LJ culture methods were used [21, [41] [42] [43] .
A prevalence-based study on TB among prisoners was conducted, and federal and state prison case rates were 29.4 cases and 24.4 cases per 100 000 communities, respectively [44] . In the current study, the prevalence of MTB sputum positive smear infection was 10 (4%) cases, and 240 (96%) sputum samples were AFB negative on ZN staining per 100 000 cases of the population. These smear-positive AFB cases are mainly threatening and can so easily spread the infection among the people, so its diagnosis and immediate treatment is highly necessary and the WHO play a vital role to reduce the global TB burden [45] .
Fortunately, it was lower (because of outdoor patients/ suspects of TB) than estimated in the study came out of [46] to be 34.53/100 000 communities. The current study indicated higher incidence of PTB infections in suspects among the outdoor patients of Tertiary Care Hospitals in Quetta city, Balochistan, Pakistan. This increase might be owing to malnutrition, deprived lifestyle as well as health status recognized in this study.
In this study, growth rate of M. tuberculosis was 8% when MO medium was used to grow the TB bacilli, and 9.2% by using LJ medium (Table 4 ) [47] . Our results were parallel to those reported in a crosssectional study [48] . Similar outcomes were seen when Kudoh method was compared with Petroff decontamination (gold standard) procedure for the growth of MTB [49] . In this study, LJ medium gave higher recovery of M. tuberculosis other than MO medium. It could be owing to centrifugation which can increase the number of tubercle bacilli (MTB) as this centrifugation step is not necessary in case of MO medium; however, contamination ratio was greater in LJ medium. It might be due to boost of flavor substances in its composition. Effective growth medium is essential to get full growth of bacilli of M. tuberculosis; likewise, advance procedures as well as fine reputable laboratories are needed to identify TB bacilli with minor contamination.
Outcomes of this study show high dominance of TB in the suspects using ZN method, whereas culture growth procedure was high effective in diagnosis of TB.
This study indicated higher predominance ratio of PTB infections in the study area. Opportunely, no anti-TB positive drug resistance growth was observed (DST) as it was sensitive to all injected four MTB susceptibility testing drugs. Special care was given to those TB suspects who were diagnose with positive tubercle bacilli, and continuous as well as complete 6-8 months DOT treatment was proposed to solve the problem. Lack of attention can result in drug resistance and lead to greater loss.
Conclusion and perspectives
This study provided valued information about the PTB using ZN staining as well as culture method for diagnosis in the study region. Majority of the TB suspects in the study area were female. Among clinical signs and symptoms of TB, fever and malaise were noted in most suspects. Poor health, literacy rate, and socioeconomic status were distinguished in most of the suspects. High M. tuberculosis growth rate was observed on LJ medium as compared with MO medium. Still LJ method is highly complex and expensive as it requires centrifugation, whereas MO medium is cheap and is also commonly available in maximum diagnostic laboratories. Furthermore, all MTB positive growths were sensitive on DST. Molecular characterization of M. tuberculosis strains causing pulmonary and extrapulmonary infections can be done, and a comprehensive study should be conducted to determine the incidence of MDR-TB and XDR-TB in this population.
